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Supplementary Figure 1 | Photographs of study catchments and streams. a-h, We 
surveyed supply- and transport-limited bedrock streams, streams with alluvial substrates 
(clay, sand, glacial till), and streams impacted by vegetation and woody debris. Study sites 
also included perennial spring-fed streams, intermittent or ephemeral streams, and streams 
flowing over permafrost.  
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Supplementary Table 1 | Attributes of the seven physiographically contrasting study 
catchments. Note: the Caribou Creek gage station is operational during summer months 
only. FEMA 2006 LIDAR DEM source: USGS, Federal Emergency Management Agency 2006 LIDAR 
(2006), see: http://www.kansasgis.org/catalog/_cat_metadata.cfm?meta_id=223. NED source: USGS, National 
Elevation Dataset (2009), see: https://lta.cr.usgs.gov/NED. GDEM V2 source: ASTER Global Digital Elevation 
Map (2011), see: https://asterweb.jpl.nasa.gov/gdem.asp. LINZ source: Land Information New Zealand New 
Zealand 8m Digital Elevation Model (2012), see: https://data.linz.govt.nz/. NCFMP LIDAR source: North 
Carolina Floodplain Mapping Program 2007 LIDAR (2007), see: http://www.nconemap.com.   
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Supplementary Table 2 | Attributes of the six repeat stream width surveys in the Stony 
subcatchment. Stream gage is located at the outlet of the surveyed subcatchment. The Stony 
subcatchment has a drainage area of 48 ha and an elevation ranging from 163 to 210 m.   
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Supplementary Figure 2 | Fitted distributions to stream width data. a-h, The upper 
panels show histograms with probability density functions and the lower panels show 
cumulative distribution functions. Unimodal distributions (lognormal, gamma and Weibull) 
describe stream width data better than the Pareto distribution in all study catchments. See 
Supplementary Tab. 3 for statistics of fits. To improve goodness of fit, Pareto distributions 
were fit to data greater than the median first-order stream width after Allen and Pavelsky21.  
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Supplementary Table 3 | Statistics of distribution fits. Lognormal, gamma, Weibull, and 
Pareto distribution maximum likelihood estimated statistical parameters with Pearson’s Χ2 
statistic and corresponding p-value, and with two sided one sample Kolmogorov-Smirnov (K-
S) statistic (D) and corresponding p-value.   
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Supplementary Table 4 | Carbon dioxide efflux calculation attributes. Values of CO2 
efflux are calculated using three metrics of stream surface area: 1) the observed surface area 
measured in the field; 2) the surface area calculated by applying Eq. (1) on the observed 
stream lengths; and 3) the surface area derived from DEM flowline datasets. Numbers in 
parentheses represent 5th and 95th percentile ranges from Monte Carlo simulations (see 
Methods).  
